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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

3. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li et 
al. (US 6,173,755) in view of JP 5-318040 (cited in applicants' IDS dated 5/15/06, with a 
complete translation of the Japanese reference provided by applicants in their current 
response of 5/19/09 ). 

Regarding claims 1, 2, and 7-9, Li et al. disclose a casting nozzle having multiple 
layers of differing materials (see column 2, lines 50-67; column 3, lines 1-67; column 4, 
lines 1 -1 1 and 44-67; column 5, lines 1 -20 and 54-67; column 6, lines 1 -67; Example 1 ; 
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and Figures 1, 5, and 9), in which the casting nozzle (20,120) supplies molten metal 40 
(aluminum or aluminum alloys) from a tundish (container 1 1 ,1 1 1 ) to a movable mold 
(multiple pairs of rolls 134 and continuous belts 112 in the continuous casting apparatus 
1 10 of Figure 9, or alternatively, with roll casters comprising a movable mold pair of rolls 
-column 6, lines 66-67), in which the nozzle (20,120) is fixed to the tundish (11,111) 
that stores molten metal 40, such that the tip of the casting nozzle (20,120) includes 
multiple (i.e. first and second) layers of differing materials that comprise resilient 
insulating layers (26,126) that are elastic and thermally insulating, such as PYROTEK 
(which has a heat conductivity of 0.19-0.26 W/mK, and less than 0.2 W/mK at 
temperatures below 500 C - as set forth in the material data sheets referenced by the 
applicants on page 6 of the remarks section of the amendment dated March 12, 2008) 
and a layer of (highly heat conductive carbon) graphite (27,1 27) in the form of a flexible 
(elastic) foil having a thickness of 0.01 inch (0.254 mm) at the casting nozzle tip portion 
24 (Figure 5). 

Regarding claims 2-4, the casting nozzle tip portion 24 arranged on the movable 
mold side (in this instance, graphite layer (27,127) of 1 .8 g/cm 3 , as cited in Table I on 
page 27 of the applicants' specification - see paragraph [0039]) is a high density layer 
of >0.7 g/cm 3 , and has a high strength layer (graphite layer (27,127) of 25.5 MPa in 
Table I) of tensile strength of >10 MPa. 

Regarding claims 2, 5, and 6, the casting nozzle tip portion 24 arranged on the 
movable mold side (graphite layer (27,127)) has a highly elastic layer of elastic modulus 
of >5,000 MPa (Table I recites that graphite has a value of 9,800 MPa), and has a first 
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highly heat-conductive layer having a heat conductivity of >16.7 W/mK) - Table I recites 
that graphite has a significantly higher value of 120 W/mK. 

Li et al. do not disclose that the first high heat-conductive layer (>16.7 W/mK) is 
arranged on the molten/liquid (metal) side of the nozzle so as to be in contact with the 
molten/liquid (metal) and deformability of the elastic layer of the casting nozzle tip upon 
making close contact with the movable mold. 

However, JP 5-318040 discloses a device (nozzle) for sealing molten metal on a 
cooling casting roll 14 (abstract; paragraphs f00051-[00201 of translation : and Figures 1- 
3), in which the nozzle includes a first (elastic) ceramic fiber felt layer 20 (low heat 
conductivity) and a metal strip 30 ( second layer of high heat conductivity of >1 6.7 
W/mK, including Mo of 142 W/mK, SUS 304 steel (paragraph [0018]), and SUS 316 
steel of 16.7 W/mK) interposed between the first (elastic) ceramic fiber felt layer 20 and 
cooling roll 14 (molten/liquid metal side of the nozzle that is in contact with the 
molten/liquid metal during the casting process - see paragraphs [00171 and [00201 of 
translation ) so that the tip portion of the nozzle retreats (elastically deforms while in 
contacting engagement with the casting roll 14) by 1-5 mm for the tip part of the pouring 
nozzle, for the purpose of preventing leakage of molten metal and preventing formation 
of defects in the cast product of a continuous casting process (abstract; and paragraphs 
[00051400091. [00171. and [00201 of translation ). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the casting nozzle having multiple layers of 
differing materials, as disclosed by Li et al., by using the multiple layer nozzle having a 
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first high heat-conductive layer on the molten/liquid metal side of the nozzle so as to be 
in contact with the molten/liquid (metal) and deformability of the elastic layer of the 
casting nozzle tip upon making close contact with the movable mold, as taught by JP 5- 
31 8040, in order to prevent leakage of molten metal and to prevent formation of defects 
in the cast product of a continuous casting process (JP 5-318040; abstract; and 
paragraphs [00051400091, K)0171. and r00201 of translation ). 

Response to Arguments 

4. The examiner acknowledges the applicants' amendment provided with the 
request for continued examination received by the USPTO on May 19, 2009. The 
amendments overcome the prior objections to the drawings and claim 6. Claims 10-14 
remain withdrawn from consideration as drawn to non-elected inventions. Claims 1-9 
remain under consideration in the application. 

5. Applicants' arguments filed May 19, 2009 have been fully considered but they are 
not persuasive. 

With regard to the applicants' remarks/arguments on pages 6-8 of the 
amendment, it is noted that the newly underlined portions in the above 35 USC 103(a) 
rejections are provided in response to the applicants' amendments to independent 
claims 1 and 2. Regarding their specific arguments, the applicants have provided 
arguments regarding the 35 USC 103(a) rejections (Li in view of JP '040) of claims 1-9, 
in particular in addressing independent claims 1 and 2. Importantly, the newly amended 
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limitation "so as to be in contact with the molten liquid" (of independent claims 1 and 2, 
and of which the examiner has underlined above for clarity) is disputed by the 
applicants as allegedly not being disclosed and/or suggested by JP '040, as set forth 
throughout pages 6 and 7 of the remarks section). 

First, the applicants cite paragraphs [0013] and [0014] of JP '040 and state (in 
the middle of page 7 of the remarks section) that the "metal strip (plate) 30 is sealed 
between the ceramic fiber felt layer 20 and the cooling roll 14, and does not contact with 
the molten metal" and "[t]his ceramic fiber felt layer 20 does not contact molten metal 
directly". It is noted that the latter statement is contrary to the applicants' statement in 
their previous amendment of "What is disposed on the molten liquid side in JP '040 is 
the ceramic fiber felt layer 20...". Importantly, the applicants state (in the paragraph 
bridging pages 7 and 8 of the remarks section) that "It should be noted that the molten 
metal is disposed and flows on the portion 12b in FIG. 3 of JP '040, NOT between the 
nozzle 12 and the cooling roll 14 (see FIG. 2 ofJP '040). As such, the metal strip 
(plate) 30 of JP '040 is not arranged on the molten liquid side so as to be in contact with 
the molten liquid, as recited by claim 1". The examiner respectfully disagrees with these 
arguments, as there is not enough information to be gleaned from paragraphs [0013] 
and [0014] of the translation to make these assertions. Moreover, the applicants are 
referred to paragraphs [0017] and [0020] of the translation which state "the oxide of 
molten metal adheres to a casting roll" (paragraph [0017]) and "affix smoothing to a 
cooling roller" (paragraph [0020]). As discussed in the final rejection mailed March 9, 
2009, the examiner agrees that JP '040 only discloses one cooling roll, such that the 
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continuous casting of metal strip would therefore be conducted between the casting roll 
and the nozzle (rather than between two rolls in a twin-roll casting process). As a result, 
the molten metal contacts the metal strip 30 and the cooling roll 14, such that metal strip 
30 is arranged on the molten liquid side so as to be in contact with the molten liquid , 
thus meeting the disputed limitations of independent claims 1 and 2. 

Second, the applicants recite paragraph [0013] of the translation that the 
"ceramic fiber felt layer 20 does not contact the molten metal directly" (in the paragraph 
bridging pages 7 and 8 of the remarks section), but this statement actually weakens 
their argument since this layer 20 is not contacting the molten metal. If there is no 
contact by layer 20, then what structure(s) would contact the molten metal in addition to 
the tundish? In the teachings of JP '040, molten metal contacts cooling roller 14 and 
metal plate 30, as the roller 14 shapes the molten metal into a cast metal strip (and 
oxide of molten metal adheres to a casting roll, as set forth in paragraph [0017] of 
translation). It is also noted that the continuous casting apparatus of JP '040 is similar 
to that of JP 63-101053, which is also cited in the applicants' IDS of 5/15/06. As shown 
in Figures 1-3 of JP 63-101053, a (single) rotating roll 1 forms a metal strip from molten 
metal dispensed from a tundish 3 defined by the roll 1 and the strip-defining (nozzle) 
portion of the tundish 3. JP 63-101053 clearly shows that the casting roll defines the 
lower portion of the cast strip, whereas the nozzle (edge portion) of the tundish defines 
the upper portion of the cast strip. JP '040 does not distinctly show any strip being cast, 
but in a single roll casting process (of which Figure 1 only shows a single roller 14), the 
strip must necessarily contact the single roller 14 to define the lower portion of the strip. 



Application/Control Number: 10/579,442 



Art Unit: 1793 



Page 8 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin P. Kerns whose telephone number is (571)272- 
1 178. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

June 13, 2009 



